PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-179761 
(43)Date of publication of application : 26.06.2002 



(51)lnt.CI. 



C08G 59/04 
C09D163/00 



(21) Application number : 2000-379539 

(22) Date of filing : 14.12.2000 



(71) Applicant : NIPPON KAYAKU CO LTD 

(72) lnventor : OSHIMI KATSUHIKO 

AKATSUKA YASUMASA 

NAKAYAMAKOJI 

ICHIMURASUMIO 



(54) EPOXY RESIN, EPOXY RESIN COMPOSITION AND CURED PRODUCT THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin with excellent 
solubility in solvents, giving a cured product having excellent heat 
resistance, moistureproofness, adhesiveness and low dielectric 
properties. 

SOLUTION: This epoxy resin is expressed by general formula (1 ) 

(where n is an average value in a range of 0.1 to 6.0) and /?v;^ 

characterized in that the softening point is 63°C or higher, and the ^f%£^ 

ratio (A/B) of the integrated value (A) of a peal< existing in 35 to 37 x ''^t^. >^ 

ppm to the integrated value (B) of a peak existing in 40 to 42 ppm is 

1.45 or more in the 13C-NMR spectrum. 
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* NOTICES * 



jpo and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the epoxy resin constituent which contains a useful epoxy resin and 
this in the various objects for composite material including the electrical and electric equipment and the objects for 
electronic-parts insulating materials including the object for high-reliability semi-conductor closure and a laminate 
(printed wired board), or CFRP (carbon fiber reinforced plastic), adhesives, a coating, etc., and its hardened material. 

[0002] 

[Description of the Prior Art] The epoxy resin is broadly used in the field of the electrical and electric equipment and 
electronic parts, a structural material, adhesives, a coating, etc. by the electrical property which was excellent in 
workability and its hardened material, thermal resistance, the adhesive property, moisture resistance (water resisting 
property), etc. 

[0003] In the electrical and electric equipment and the electronic field, much more improvement in many properties, 
such as thermal resistance, moisture resistance, adhesion, and a low dielectric, is called for with the development 
especially in recent years. Moreover, as structure material, it is lightweight in an aeronautical -navigation space 
material, a leisure-sports instrument application, etc., and the ingredient which was excellent in the mechanical 
characteristic is called for. Although many proposals were made about the epoxy resin to these demands, since the 
solubility over the solvent of an epoxy resin was bad, when condition ****** was carried out [ which was dissolved in 
the solvent ] before preparation of a varnish, in the application used by the shape of a varnish, there were some which 
the problem of a crystal-like sludge being observed produces. 
[0004] 

[Problem(s) to be Solved by the Invention] It is useful in the various objects for composite material including the 
electrical and electric equipment, the insulating materials for electronic parts (high-reliability semi-conductor closure 
ingredient etc.) and laminates (printed wired board etc.) in which the thermal resistance which was excellent in the 
hardened material, moisture resistance (water resisting property), and a low dielectric are shown, or CFRP, adhesives, 
coatings, etc., and this invention aims at offering the epoxy resin excellent in solvent solubility, the epoxy resin 
constituent containing them, and its hardened material. 
[0005] 

[Means for Solving the Problem] this invention persons completed this invention wholeheartedly about the epoxy resin 

with the above properties as a result of research. That is, this invention is (1) general formula (1). 

[0006] 

[Formula 2] 

Q A 



OCH2CH-CH2 OCH2CH-CH2 



[0007] (- among a formula, n is the average and shows the positive number of 0.1-6.0. It is expressed and sets with the 
13 C-NMR spectrum.) - The ratio (A/B) of the integral value (A) of the peak which exists in 35-37 ppm, and the 
integral value (B) of the peak which exists in 40-42 ppm 1 .45 or more And the epoxy resin characterized by the 
softening temperature being 63 degrees C or more, (2) The epoxy resin constituent which comes to contain the epoxy 
resin and curing agent of the aforementioned (1) publication, (3) It is related with the varnish which comes to dissolve 
an epoxy resin constituent the hardened material which comes to harden an epoxy resin constituent the epoxy resin 
constituent of the aforementioned (2) publication containing a hardening accelerator, (4) above (2), or given in (3), (5) 
above (2), or given in (3) in a solvent. 
[0008] 



[Embodiinent of the Invention] The epoxy resin of this invention is a formula (2). 

[0009] 

[Formula 3] 

OH OH 

[0010] (- among a formula, n is the average and shows the positive number of 0.1-6.0.) - it can obtain by the glycidyl- 
ized reaction to which the phenol aralkyl resin expressed and epihalohydrin are made to react. The phenol aralkyl resin 
of a formula (2) to be used is a formula (3) as shown in JP,8-143648,A. 
[0011] 
[Formula 4] 

[0012] (X shows an alkoxy group.) - it is obtained by making the biphenyl derivative and phenol which are shown 
react. In addition, although the operating rate of the biphenyl derivative at the time of obtaining said phenol aralkyl 
resin and a phenol may change with the classes, is suitably determined that A/B will fulfill the above-mentioned 
conditions per [ which is obtained ] resin and does not generally have when using a solvent for a reaction, 

when reacting with a non-solvent, 1.1-2.9 mols of phenols are usually 1.5-2.8 mols preferably to one mol of biphenyl 
derivatives. 

[0013] As epihalohydrin used for the glycidyl-ized reaction at the time of obtaining the epoxy resin of this invention, 
although there are epichlorohydrin, EPEBUROMUHI drine compounds, EPIYODOHIDORIN, etc., cheap 
epichlorohydrin is [ that it is easy to receive industrially ] desirable. This reaction can be conventionally performed 
according to a well-known approach. 

[0014] For example, it is made to react at 20-120 degrees C for 0.5 to 10 hours, adding the solid-state of alkali-metal 
hydroxides, such as a sodium hydroxide and a potassium hydroxide, into the mixture of the above-mentioned phenol 
aralkyl resin and epihalohydrin, or adding into it. Under the present circumstances, while an alkali-metal hydroxide 
may use a water solution and adding this alkali-metal hydroxide continuously in that case, out of a reaction mixture, 
water and epichlorohydrin are made to distill continuously under reduced pressure or ordinary pressure, liquids may be 
separated further, and the approach of returning continuously during reaction mixing is [ water may be removed and ] 
sufficient as epichlorohydrin. 

[0015] In the above-mentioned approach, the 0.5-20 mols of the amount of the epihalohydrin used are usually 0.7-10 
mols preferably to lEq of hydroxyl groups of phenol aralkyl resin. The 0.5-1.5 mols of the amount of the alkali-metal 
hydroxide used are usually 0.7-1.2 mols preferably to lEq of hydroxyl groups of phenol aralkyl resin. Moreover, by 
adding nonprotic solvents, such as a dimethyl sulfone, dimethyl sulfoxide, dimethylformamide, and l,3-dimethyl-2- 
imidazolidinone, an epoxy resin with the low amount of hydrolysis nature halogens defined below is obtained, and 
especially this epoxy resin fits an electronic ingredient closure application. 

[0016] The amount of the aprotic polar solvent used is 10 - 100% preferably 5 to 200% to the weight of epihalohydrin. 
A reaction becomes easy to progress also by adding alcohols with a methanol and ethanol besides the above-mentioned 
solvent. Moreover, toluene, a xylene, etc. can be used. With the amount of hydrolysis nature halogens, for example, 
this epoxy resin is put into dioxane, and it can measure by titrating with KOH / ethanol solution here, flowing back for 
dozens minutes. 

[0017] Into the mixture of phenol aralkyl resin and superfluous epihalohydrin, moreover, tetramethyl 
ammoniumchloride, Quarternary ammonium salt, such as a tetramethylammonium star's picture and trimethyl benzyl 
ammoniumchloride, is used as a catalyst. In the halohydrin ether of the phenol aralkyl resin which is made to react for 1 
to 10 hours, and is obtained at 50-1 50 degrees C, a sodium hydroxide, The solid-state or water solutions of an alkali- 
metal hydroxide, such as a potassium hydroxide, are added, it can be made to be able to react at 20-120 degrees C again 
for 1 to 10 hours, the ring closure of the halohydrin ether can be carried out, and the epoxy resin of this invention can 
also be obtained. The 0.001-0.2 mols of the amount of the quarternary ammonium salt used in this case are usually 
0.05-0.1 mols preferably to lEq of hydroxyl groups of phenol mixture. The 0.8-1.5 mols of the amount of the alkali- 
metal hydroxide used are usually 0.9-1,1 mols preferably to lEq of hydroxyl groups of phenol aralkyl resin. 
[0018] Usually, after rinsing or after these resultants remove scale loss pressing down, superfluous epihalohydrin, a 
superfluous solvent, etc. without rinsing, they can be again dissolved in solvents, such as toluene and methyl isobutyl 
ketone, and can obtain the epoxy resin of this invention with low hydrolysis nature halogen concentration by adding the 
water solution of alkali -metal hydroxides, such as a sodium hydroxide and a potassium hydroxide, and reacting again. 
In this case, the 0.01-0.2 mols of the amount of the alkali-metal hydroxide used are usually 0.05-0.1 mols preferably to 



l Eq of hydroxyl groups of phenol aralkyi resin. Reaction temperature is 50-120 degrees C, and reaction time is usually 

0. 5 - 2 hours. 

[0019] Filtration, rinsing, etc. can remove the salt which carried out the byproduction after reaction termination, and the 
epoxy resin of this invention with low hydrolysis nature halogen concentration can be obtained by distilling off 
solvents, such as scale loss pressing down, toluene, and methyl isobutyl ketone, further. 

[0020] In the 13C-NMR spectrum of the epoxy resin of this invention, as for the peak which exists in 35-37 ppm, the 
location which the methylene group on a ring combines means that it is only orthochromatic to 2 and 3-epoxy propoxy 
group. Moreover, the peak which exists in 40-42 ppm means that the location which the methylene group on a ring 
combines is the para position to 2 and 3-epoxy propoxy group. 

[0021] As for the epoxy resin of this invention, in the 13 C-NMR spectrum, it is desirable from the field of solvent 
solubility that the ratio (A/B) of the integral value (A) of the peak which exists in 35-37 ppm, and the integral value (B) 
of the peak which exists in 40-42 ppm is 1.45 or more, and the softening temperature is 63 degrees C or more. 
[0022] Hereafter, the epoxy resin constituent of this invention is explained. It can be used in the epoxy resin constituent 
of this invention, using together with other independent or epoxy resins. When using together, the rate of occupying in 
all the epoxy resins of the epoxy resin of this invention has 30 desirable % of the weight or more, and especially its 40 
% of the weight or more is desirable. 

[0023] As other epoxy resins in which it is used together with the epoxy resin of this invention, and deals Bisphenol A, 
Bisphenol F, Bisphenol S, a fluorene bisphenol, - biphenol, and terpene diphenol, 4, and 4 '2, 2'-biphenol, 3, 3', 5, 5'- 
tetramethyl-[l and r-biphenyl]-4, 4'-diol, Hydroquinone, resorcinol, naphthalene diol, tris-(4-hydroxy phenyl) methane, 

1, 1,2, and 2-tetrakis (4-hydroxyphenyl) ethane and phenols (a phenol — ) An alkylation phenol, a naphthol, an 
alkylation naphthol, dihydroxybenzene, Dihydroxy naphthalene, etc. formaldehyde, an acetaldehyde, A benzaldehyde, 
a p-hydroxy benzaldehyde, ortho hydroxybenzaldehyde, A p-hydroxy acetophenone, an o-hydroxy acetophenone, a 
dicyclopentadiene, A furfural, 4, the 4'-screw (chloro methyl) -1, a I'-biphenyl, The 4 and 4'-screw (methoxymethyl) - 
1, - biphenyl, and 1 '1, 4'-screw (chloro methyl) benzene, Polycondensation objects and these denaturation objects with 
1 and 4'-screw (methoxymethyl) benzene etc., Although solids, such as a glycidyl ether ghost guided from halogenation 
bisphenols, such as tetrabromobisphenol A, and alcohols, cycloaliphatic epoxy resin, a glycidyl amine system epoxy 
resin, and a glycidyl ester system epoxy resin, or a liquefied epoxy resin is mentioned It is not limited to these. These 
may be used independently and may use two or more sorts. 

[0024] The epoxy resin constituent of this invention contains a curing agent in the desirable embodiment. As a curing 
agent, an amine system compound, an acid-anhydride system compound, an amide system compound, a phenol system 
compound, etc. are mentioned, for example. As an example of the curing agent which can be used, diamino 
diphenylmethane, diethylenetriamine, Triethylenetetramine, diaminodiphenyl sulfone, isophorone diamine, A 
dicyandiamide, the polyamide resin compounded from the dimer and ethylenediamine of a linolenic acid, Phthalic 
anhydride, trimellitic anhydride, pyromellitic dianhydride, a maleic anhydride, Tetrahydro phthalic anhydride, methyl 
cyclohexene-dicarboxylic anhydride, an anhydrous methyl NAJIKKU acid, Hexahydro phthalic anhydride, methyl 
hexahydro phthalic anhydride, bisphenol A, Bisphenol F, Bisphenol S, a fluorene bisphenol, - biphenol, and terpene 
diphenol, 4, and 4 '2, 2'-biphenol, 3, 3', 5, 5'-tetramethyl-[l and r-biphenyl]-4, 4'-diol, Hydroquinone, resorcinol, 
naphthalene diol, tris-(4-hydroxyphenyl) methane, 1, 1,2, and 2-tetrakis (4-hydroxyphenyl) ethane and phenols (a 
phenol -) An alkylation phenol, a naphthol, an alkylation naphthol, dihydroxybenzene, Dihydroxy naphthalene, etc. 
formaldehyde, an acetaldehyde, A benzaldehyde, a p-hydroxy benzaldehyde, ortho hydroxybenzaldehyde, A p-hydroxy 
acetophenone, an o-hydroxy acetophenone, a dicyclopentadiene, A furfural, 4, the 4'-screw (chloro methyl) -1, a T- 
biphenyl. The 4 and 4'-screw (methoxymethyl) -1, - biphenyl, and 1 '1, 4'-screw (chloro methyl) benzene. Although 
halogenation bisphenols, such as polycondensation objects with 1 and 4'-screw (methoxymethyl) benzene etc. and these 
denaturation objects, and tetrabromobisphenol A, an imidazole, a BF3-amine complex, a guanidine derivative, etc. are 
mentioned, it is not limited to these. These may be used independently and may use two or more sorts. 
[0025] In the epoxy resin constituent of this invention, the amount of the curing agent used has desirable 0.5-1.5Eq to 
lEq of epoxy groups of an epoxy resin, and especially its 0.6-1.2Eq is desirable. When not fulfilling 0.5Eq to lEq of 
epoxy groups, or when exceeding 1.5Eq, all have a possibility that hardening may become imperfection and good 
hardened material nature may not be obtained. 

[0026] Moreover, in case the above-mentioned curing agent is used, even if it uses a hardening accelerator together, it 
does not interfere. As a hardening accelerator which can be used, for example 2-methylimidazole, 2-ethyl imidazole. 
Imidazole derivatives, such as 2-phenylimidazole and 2-ethyl-4-methylimidazole, 2-(dimethyl aminomethyl) phenol, 
triethylenediamine, Triethanol amine, 1, and the tertiary amine of 8-diazabicyclo (5, 4, 0) undecene-7 grade Organic 
phosphines, such as triphenyl phosphine, diphenylphosphine, and tributyl phosphine Metallic compounds, such as 
octylic acid tin, tetra-phenyl phosphonium tetraphenyl borate, Tetra-permutation phosphonium tetra-permutation 
borate, such as tetra-phenyl phosphonium ethyl triphenyl borate, Tetraphenylboron salts, such as 2-ethyl-4- 
methylimidazole tetraphenyl borate and N-methyl morpholine tetraphenyl borate, etc. are mentioned. As for the amount 



of '[ in the case used of using a hardening accelerator ], 0.01 - 15 weight section is used if needed to the epoxy resin 100 
weight section. 

[0027] Furthermore, to the epoxy resin constituent of this invention, various compounding agents, such as an inorganic 
bulking agent, silane coupling material and a release agent, and a pigment, and various thermosetting resin can be 
added if needed. Although the bead which conglobated fine particles, such as a crystal silica, fused silica, an alumina, 
zircon, a calcium silicate, a calcium carbonate, silicon carbide, silicon nitride, boron nitride, a zirconia, a FOSUTE 
light, a steatite, a spinel, a titania, and talc, or these is mentioned as an inorganic bulking agent, it is not limited to 
these. These may be used independently and may use two or more sorts. As for these bulking agents, it is desirable to 
use it at a rate of occupying 50 - 90 % of the weight in an epoxy resin constituent, from fields, such as the thermal 
resistance of the hardened material of an epoxy resin constituent, moisture resistance, and a mechanical property. 
[0028] The epoxy resin constituent of this invention is obtained by mixing each above-mentioned component to 
homogeneity. And the epoxy resin constituent of this invention can be easily used as the hardened material by the 
approach learned conventionally and the same approach. In the epoxy resin of this invention, a curing agent, and a list, 
as occasion demands For example, a hardening accelerator and an inorganic bulking agent, The epoxy resin constituent 
of this invention is obtained from fully mixing a compounding agent and various thermosetting resin until it becomes 
homogeneity using an extruder, a kneader, a roll, etc. if needed. The epoxy resin constituent can be cast by the melting 
casting method or the transfer molding method, the injection casting method, the compression casting method, etc., and 
the hardened material of this invention can be obtained by heating at further 80-200 degrees C in 2 - 10 hours. 
[0029] Moreover, since it excels in solvent solubility and a crystal does not arise, the epoxy resin of this invention can 
be suitably used as adhesives, such as a laminate, by dissolving the epoxy resin constituent of this invention in a 
solvent, and considering as a varnish. In this case, the epoxy resin constituent of this invention Toluene, a xylene, An 
acetone, a methyl ethyl ketone, methyl isobutyl ketone, dimethylformamide, It is made to dissolve in solvents, such as 
ethylene glycol monomethyl ether and a N-methyl-2-pyrrolidone. A glass fiber, carbon fiber, polyester fiber, a 
polyamide fiber, an alumina fiber, Heat press forming of the prepreg which carried out stoving and which was made to 
carry out impregnation to base materials, such as paper, and was obtained is carried out. A hardened material OK 
Gamma-butyrolactone, N-methyl pyrrolidone (NMP), N.N-dimethylformamide (DMF), Amide series solvents, such as 
N,N-dimethylacetamide, N, and N-dimethyl imidazolidinone, Sulfones, such as tetramethylene sulfone, diethylene- 
glycol wood ether, Diethylene-glycol diethylether, propylene glycol, propylene glycol monomethyl ether, Ethers 
solvents, such as propylene-glycol-monomethyl-ether mono-acetate and the propylene glycol monobutyl ether, It can 
dissolve in aromatic solvents, such as ketones, such as a methyl ethyl ketone and methyl isobutyl ketone, toluene, and a 
xylene, and the sheet which carries out the following can be obtained. In the case of a prepreg application, the amount 
which occupies 15-70 % of the weight preferably is usually used for the solvent in this case ten to 70% of the weight 
in the epoxy resin constituent of this invention, and the mixture of this solvent. Moreover, in the case of a sheet 
application, the solid content concentration in the obtained varnish usually uses the solvent of the amount which 
becomes 20 - 70 % of the weight preferably ten to 80% of the weight. 

[0030] Although a varnish is used drying after spreading so that the thickness after drying on a base material may turn 
into predetermined thickness , for example , 5-100 micrometers , in itself by the various coating approaches , such as 
the well-known gravure coat method , screen-stencil , the metal mask method , and a spin coat method , when using it 
by making the above-mentioned varnish into the shape of a sheet , it is suitably chosen by the thickness of the class of 
base material , a configuration , magnitude , and a paint film which coating method is used . As a base material, it is 
metallic foils, such as a film made, for example from various macromolecules, such as a polyamide, polyamidoimide, 
polyarylate, polyethylene terephthalate, polybutylene terephthalate, a polyether ether ketone, polyether imide, a 
polyether ketone, the poly ketone, polyethylene, and polypropylene, and/or the copolymer of those, or copper foil, and 
they are a polyimide film and copper foil especially preferably. When using an exfoliation film, it is used as a bonding 
sheet. It is used as charges of a binder in the case of having made the release agent with a bonding sheet different from 
what applied the adhesives layer (varnish) to one side of a mold releasing film rival, and making a flexible printed 
circuit plate and a flexible printed circuit plate rival etc. In this way, a sheet-like hardened material can be obtained by 
heating the obtained sheet, 
[0031] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
these examples. In a synthetic example, an example, and the example of a comparison, the section means the weight 
section. In addition, weight per epoxy equivalent, softening temperature, and melt viscosity were measured on 
condition that the following. 

- Weight-per-epoxy-equivalent JIS Measuring by the approach according to K-7236, a unit is g/eq. 

- Softening temperature JIS It measured by the approach according to K-7234. 

- The melt viscosity measurement appliance in the cone plate method in 150 degrees C of melt viscosity : cone plate 
(ICI) elevated-temperature viscometer (product made from RESEACH EQUIPMENT(LONDON) LTD.) 



Cone No.: Three (measuring range 0 - 2.00 Pa-s) 

The amount of samples: 0. 15**0. Olg [0032] The phenol 382 section, 4, the 4*-screw (methoxymethyl) -1, the 1- 
biphenyl 485 section, and the Para toluenesulfonic acid monohydrate 8 section are taught to the 4 opening flask 
equipped with synthetic example 1 agitator, the thermometer, and the capacitor, and it was made to react for 4 hours, 
keeping reaction temperature at 125 degrees C. In the meantime, the methanol to generate was distilled off out of the 
system of reaction. After reaction termination, the methyl-isobutyl-ketone (MIBK) 1500 section was added, and rinsing 
was repeated. Subsequently, the phenol aralkyl resin (PI) 615 section was obtained by distilling scale loss pressing 
down, an unreacted phenol, and MIBK out of an oil reservoir. The softening temperature of the obtained phenol aralkyl 
resin (PI) was [ 0.91 Pa-s and the hydroxyl equivalent of 92 degrees C and melt viscosity ] 223 g/eq. 
[0033] In the example 1 of synthetic example 2 composition, except having changed the phenol 382 section into the 
430 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P2) 726 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P2) was [ 0.47 Pa-s and the 
hydroxyl equivalent of 85 degrees C and melt viscosity ] 220 g/eq. 

[0034] In the example 1 of synthetic example 3 composition, except having changed the phenol 382 section into the 
478 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P3) 620 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P3) was [ 0.35 Pa-s and the 

hydroxyl equivalent of 82 degrees C and melt viscosity ] 215 g/eq. 

[0035] In the example 1 of synthetic example 4 composition, except having changed the phenol 382 section into the 
506 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P4) 632 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P4) was [ 0.25 Pa-s and the 
hydroxyl equivalent of 79 degrees C and melt viscosity ] 212 g/eq. 

[0036] In the example 1 of synthetic example 5 composition, except having changed the phenol 382 section into the 
573 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P5) 61 1 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P5) was [0.15 Pa-s and the 
hydroxyl equivalent of 74 degrees C and melt viscosity ] 211 g/eq. 

[0037] In the example 1 of synthetic example 6 composition, except having changed the phenol 382 section into the 
61 1 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P6) 615 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P6) was [ 0.12 Pa-s and the 
hydroxyl equivalent of 71 degrees C and melt viscosity ] 207 g/eq. 

[0038] The phenol 955 section was taught to the 4 opening flask equipped with synthetic example 7 agitator, the 
thermometer, and the capacitor, 4, the 4*-screw (chloro methyl) -1, the T-biphenyl 1256 section, and the Para 
toluenesulfonic acid monohydrate 10 section were added, stirring at 50 degrees C, it performed at 70 degrees C and 50 
degrees C performed the reaction at 80 degrees C for 2 hours for 1 hour for 1.5 hours. After reaction termination, the 
MIBK2500 section was added and rinsing was repeated. Subsequently, the phenol aralkyl resin (P7) 1457 section was 
obtained by distilling scale loss pressing down, an unreacted phenol, and MIBK out of an oil reservoir. The softening 
temperature of the obtained phenol aralkyl resin (P7) was [ 0,40 Pa-s and the hydroxyl equivalent of 82 degrees C and 
melt viscosity ] 221 g/eq. 

[0039] In the example 7 of synthetic example 8 composition, except having changed the phenol 955 section into the 
1481 sections, the same actuation as the synthetic example 7 was performed, and the phenol aralkyl resin (P8) 1729 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P8) was [0.12 Pa-s and the 
hydroxyl equivalent of 71 degrees C and melt viscosity ] 207 g/eq. 

[0040] The epichlorohydrin 925 section and the dimethyl sulfoxide 185 section are added to the resin (PI) 446 section 
obtained in the example 1 of example 1 composition, and it heats at 45 degrees C after the dissolution, and it added 
over 90 minutes and the flake-like sodium-hydroxide (99% of purity) 82 section was made to react at 70 degrees C by 
45 more degrees C after that for 0.5 hours for 2 hours. Subsequently, after repeating rinsing and returning to neutrality, 
scale loss pressing down and superfluous epichlorohydrin were distilled out of the oil reservoir, and MIBK of the 115 
sections was added to the residue and it dissolved in it. After having heated this MIBK solution at 70 degrees C 
furthermore, adding 30% of the weight of the sodium-hydroxide water- solution 27 section and making it react for 1 
hour, rinsing was repeated and it considered as neutrality. Subsequently, the epoxy resin (El) 475 section of this 
invention was obtained by distilling scale loss pressing down and MIBK out of an oil reservoir. 13 C-NMR spectrum 
(CDCL3,300MH2) of the obtained epoxy resin (El) is shown in drawing 1 . 

[0041] In example 2 example 1, except having changed the resin (PI) 446 section obtained in the synthetic example 1 
into the resin (P2) 439 section obtained in the synthetic example 2, the same actuation as an example 1 was performed, 
and the epoxy resin (E2) 474 section of this invention was obtained. 

[0042] In example 3 example 1, except having changed the resin (PI) 446 section obtained in the synthetic example 1 
into the resin (P3) 430 section obtained in the synthetic example 3, the same actuation as an example 1 was performed, 
and the epoxy resin (E3) 502 section of this invention was obtained. 



[0043] In' example 4 example 1, except having changed the resin (PI) 446 section obtained in the synthetic example 1 
into the resin (P4) 424 section obtained in the synthetic example 4, the same actuation as an example 1 was performed, 
and the epoxy resin (E4) 493 section of this invention was obtained. 

[0044] In example of comparison I example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P5) 425 section obtained in the synthetic example 5, the same actuation as an 

example 1 was performed, and the epoxy resin (E5) 492 section for a comparison was obtained. 

[0045] In example of comparison 2 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P6) 414 section obtained in the synthetic example 6, the same actuation as an 

example 1 was performed, and the epoxy resin (E6) 500 section for a comparison was obtained. 

[0046] In example of comparison 3 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P7) 442 section obtained in the synthetic example 7, the same actuation as an 

example 1 was performed, and the epoxy resin (E7) 504 section for a comparison was obtained. 

[0047] In example of comparison 4 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P8) 414 section obtained in the synthetic example 8, the same actuation as an 

example 1 was performed, and the epoxy resin (E8) 500 section for a comparison was obtained. 

[0048] The physical properties of the epoxy resin of this invention obtained in the above example and example of a 

comparison and the epoxy resin for a comparison are shown in a table 1 and a table 2. 

[0049] 

table 1 An example 1 An example 2 An example 3 Example 4 weight per epoxy equivalent (g/eq) 289 291 286 278 
softening temperatures (degree C) 79 73 68 65 melt viscosity (Pa-s)0.79 0.45 0.27 0.22 A/B 1.83 1.76 L631.50 [0050] 
table 2 The example 1 of a comparison The example 2 of a comparison The example 3 of a comparison Example of 
comparison 4 weight per epoxy equivalent (g/eq) 278 278 295 278 softening temperatures (degree C) 61 58 71 58 melt 
viscosity (Pa-s) 0.14 0.10 0.37 0.11 A/B L54 1.33 L210,95 [0051] About epoxy resin (E5) - (E8) obtained in the epoxy 
resin (El) obtained in the one to example of trial 8 examples 1-4 - (E4) the examples 1-4 of a comparison, it was made 
to dissolve in a methyl ethyl ketone as a solvent so that resin concentration may become 70% of the weight, and was 
kept in the 5-degree C environment. A test result is shown in a table 3 (it is this order from the left per [ which was 
obtained in the examples 1-4 ] resin), and a table 4 (it is this order from the left per [ which was obtained in the 
examples 1-4 of a comparison ] resin). In addition, a criterion is shown below. 

O : after the dissolution, even if one week or more passes, it is a crystal deposit [0052] after crystal-deposit-less 
x:dissolution and within one week. 

table 3 [ ] example 1 of a trial Example 2 of a trial Example 3 of a trial Example of trial 4 epoxy resin El E2 E3 E4 test 
resultO 00 0 [0053] 

table 4 [ ] example 6 of a trial Example 7 of a trial Example 8 of a trial Example of trial 9 epoxy resin E5 E6 E7 E8 test 
result X X X X [0054] Moreover, what was graph-ized about the epoxy resin (E5) - (E6) A/B, and softening temperature 
which were obtained in epoxy resin (El) - (E4) and the examples 1-4 of a comparison which were acquired in the 
examples 1-4 is shown in drawing 2 . The above-mentioned example of a trial and the above-mentioned example of a 
comparative study As for the epoxy resin of this invention which has A/B and softening temperature in the specific 
range, good solvent solubility is shown compared with the epoxy resin which exists out of range. 
[0055] It blended at the epoxy resin (E2) obtained in the example 6 example 2, and a weight rate which it is shown in 
2-ethyl-4-methylimidazole (2E4MZ) as phenol novolak resin (PN-80: the Nippon Kayaku Co., Ltd. make, hydroxyl 
equivalent 105 g/eq, 86 degrees C of softening temperatures), and a hardening accelerator, and shows a methyl ethyl 
ketone (MEK) and methyl cellosolve (MCS) in the column of (combination) of a table 5 as a diluent as a curing agent, 
and the varnish was prepared. After carrying out impregnation to glass fabrics (WEA18W105F1 15N: Nitto Boseki Co., 
Ltd. make) using this varnish, the prepreg which was made to dry for 7 minutes and carried out semi-hardening with 
the 120-degree C warm air dryer was obtained. The eight above-mentioned prepregs and copper foil (the product made 
from Japanese ore GURUDO, a JTC foil, 35 micrometers) were piled up, heating pressing was performed at 40 
kgf/cm2 and the temperature of 170 degrees C for 60 minutes, and the glass-fabrics laminate was created. About the 
created laminate, the property was measured by the following items and approaches. A measurement result is shown in 
a table 5. 

- Glass-transition-temperature thermomechanometry equipment (TMA) : vacuum science and engineering TM-7000 

programming rate: 2 degrees C / min 

- copper foil peel strength tension test machine: ~ Oriental Baldwin Tensilon RTM-500 **** mode: - 180-degree 
exfoliation crosshead speed: - 200 mm/min 

measurement temperature: - 30 degree C and water absorption test piece: - the weight augend (% of the weight) after 
boiling in warm water of 5cmx5cmlOO degree C for 24 hours 

- Dielectric constant JIS It is based on 6481 and is measurement [0056]. as example of comparison 6 epoxy resin - a 
bromination bisphenol A mold epoxy resin (EPO MIKKUR-232:Mitsui Chemicals, Inc. make ~) as 483g of weight 



pef epoxy equivalent, eq, and a curing agent — phenol novolak resin (PN-80:Nippon Kayaku Co., Ltd. make -) It 
blended at a weight rate which it is shown in 2-ethyl-4-methyHmidazole (2E4MZ) as hydroxyl equivalent 105 g/eq, 86 
degrees C of softening temperatures, and a hardening accelerator, and shows a methyl ethyl ketone (MEK) and methyl 
cellosolve (MCS) in the column of (combination) of a table 5 as a diluent, and the varnish was prepared. Next actuation 
was performed like the example 6. A measurement result is shown in a table 5. 
[0057] 

table 5 [ ] example 6 Example 6 of a comparison (combination) 

E2 100 R-232 100 PN-80 36 22 2E4MZ 0.3 0.3 MEK 82 73 MCS 9 8 (hardened material nature) 

Glass transition temperature (degree C) 140 125 Copper foil peel strength (kN/m) 2.8 1.9 Water absorption (%) 0.6 0.5 

Dielectric constant 4.6 4.8 [0058] From a table 5, compared with the bisphenol A mold epoxy resin generally used 

conventionally, the hardened material of this invention is excellent in thermal resistance, adhesion, and a water 

resisting property, and has a low dielectric. 

[0059] 

[Effect of the Invention] The epoxy resin constituent containing the epoxy resin of this invention has the thermal 
resistance which was excellent in the hardened material, adhesion, moisture resistance, and a low dielectric. Therefore, 
it is very useful when using it for various composite material including the electrical and electric equipment, the 
insulating material for electronic parts and laminates (printed wired board etc.), or CFRP, adhesives, a coating, etc. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the epoxy resin constituent which contains a useful epoxy resin and 
this in the various objects for composite material including the electrical and electric equipment and the objects for 
electronic-parts insulating materials including the object for high-reliability semi-conductor closure and a laminate 
(printed wired board), or CFRP (carbon fiber reinforced plastic), adhesives, a coating, etc., and its hardened material. 
[0002] 

[Description of the Prior Art] The epoxy resin is broadly used in the field of the electrical and electric equipment and 
electronic parts, a structural material, adhesives, a coating, etc. by the electrical property which was excellent in 
workability and its hardened material, thermal resistance, the adhesive property, moisture resistance (water resisting 
property), etc. 

[0003] In the electrical and electric equipment and the electronic field, much more improvement in many properties, 
such as thermal resistance, moisture resistance, adhesion, and a low dielectric, is called for with the development 
especially in recent years. Moreover, as structure material, it is lightweight in an aeronautical -navigation space 
material, a leisure-sports instrument application, etc., and the ingredient which was excellent in the mechanical 
characteristic is called for. Although many proposals were made about the epoxy resin to these demands, since the 
solubility over the solvent of an epoxy resin was bad, when condition ****** was carried out [ which was dissolved in 
the solvent ] before preparation of a varnish, in the application used by the shape of a varnish, there were some which 
the problem of a crystal-like sludge being observed produces. 
[0004] 

[Problem(s) to be Solved by the Invention] It is useful in the various objects for composite material including the 
electrical and electric equipment, the insulating materials for electronic parts (high-reliability semi-conductor closure 
ingredient etc.) and laminates (printed wired board etc.) in which the thermal resistance which was excellent in the 
hardened material, moisture resistance (water resisting property), and a low dielectric are shown, or CFRP, adhesives, 
coatings, etc., and this invention aims at offering the epoxy resin excellent in solvent solubility, the epoxy resin 
constituent containing them, and its hardened material. 
[0005] 

[Means for Solving the Problem] this invention persons completed this invention wholeheartedly about the epoxy resin 
with the above properties as a result of research. That is, this invention is (1) general formula (1). 
[0006] 
[Formula 2] 

OCH2CH-CH2 OCH2CH-CH2 




[0007] (- among a formula, n is the average and shows the positive number of 0.1-6.0. It is expressed and sets with the 
13 C-NMR spectrum.) - The ratio (A/B) of the integral value (A) of the peak which exists in 35-37 ppm, and the 
integral value (B) of the peak which exists in 40-42 ppm 1.45 or more And the epoxy resin characterized by the 
softening temperature being 63 degrees C or more, (2) The epoxy resin constituent which comes to contain the epoxy 
resin and curing agent of the aforementioned (1) publication, (3) It is related with the varnish which comes to dissolve 
an epoxy resin constituent the hardened material which comes to harden an epoxy resin constituent the epoxy resin 
constituent of the aforementioned (2) publication containing a hardening accelerator, (4) above (2), or given in (3), (5) 
above (2), or given in (3) in a solvent. 
[0008] 



[Embodiment of the Invention] The epoxy resin of this invention is a formula (2). 

[0009] 
[Formula 3] 

OH OH 

[0010] (- among a formula, n is the average and shows the positive number of 0.1-6.0.) - it can obtain by the glycidyl- 
ized reaction to which the phenol aralkyl resin expressed and epihalohydrin are made to react. The phenol aralkyl resin 
of a formula (2) to be used is a formula (3) as shown in JP,8-143648,A. 
[0011] 
[Formula 4] 

[0012] (X shows an alkoxy group.) - it is obtained by making the biphenyl derivative and phenol which are shown 
react. In addition, although the operating rate of the biphenyl derivative at the time of obtaining said phenol aralkyl 
resin and a phenol may change with the classes, is suitably determined that A/B will fulfill the above-mentioned 
conditions per [ which is obtained ] resin and does not generally have when using a solvent for a reaction, 

when reacting with a non-solvent, 1 .1-2.9 mols of phenols are usually 1 .5-2.8 mols preferably to one mol of biphenyl 
derivatives. 

[0013] As epihalohydrin used for the glycidyl-ized reaction at the time of obtaining the epoxy resin of this invention, 
although there are epichlorohydrin, EPIBUROMUHI drine compounds, EPIYODOHIDORIN, etc., cheap 
epichlorohydrin is [ that it is easy to receive industrially ] desirable. This reaction can be conventionally performed 
according to a well-known approach. 

[0014] For example, it is made to react at 20-120 degrees C for 0.5 to 10 hours, adding the solid-state of alkali-metal 
hydroxides, such as a sodium hydroxide and a potassium hydroxide, into the mixture of the above-mentioned phenol 
aralkyl resin and epihalohydrin, or adding into it. Under the present circumstances, while an alkali-metal hydroxide 
may use a water solution and adding this alkali-metal hydroxide continuously in that case, out of a reaction mixture, 
water and epichlorohydrin are made to distill continuously under reduced pressure or ordinary pressure, liquids may be 
separated further, and the approach of returning continuously during reaction mixing is [ water may be removed and ] 
sufficient as epichlorohydrin. 

[0015] In the above-mentioned approach, the 0.5-20 mols of the amount of the epihalohydrin used are usually 0.7-10 
mols preferably to lEq of hydroxyl groups of phenol aralkyl resin. The 0.5-1 .5 mols of the amount of the alkali-metal 
hydroxide used are usually 0.7-1 .2 mols preferably to lEq of hydroxyl groups of phenol aralkyl resin. Moreover, by 
adding nonprotic solvents, such as a dimethyl sulfone, dimethyl sulfoxide, dimethylformamide, and l,3-dimethyl-2- 
imidazolidinone, an epoxy resin with the low amount of hydrolysis nature halogens defined below is obtained, and 
especially this epoxy resin fits an electronic ingredient closure application. 

[0016] The amount of the aprotic polar solvent used is 10 - 100% preferably 5 to 200% to the weight of epihalohydrin. 
A reaction becomes easy to progress also by adding alcohols with a methanol and ethanol besides the above-mentioned 
solvent. Moreover, toluene, a xylene, etc. can be used. With the amount of hydrolysis nature halogens, for example, 
this epoxy resin is put into dioxane, and it can measure by titrating with KOH / ethanol solution here, flowing back for 
dozens minutes. 

[0017] Into the mixture of phenol aralkyl resin and superfluous epihalohydrin, moreover, tetramethyl * 
ammoniumchloride, Quarternary ammonium salt, such as a tetramethylammonium star's picture and trimethyl benzyl 
ammoniumchloride, is used as a catalyst. In the halohydrin ether of the phenol aralkyl resin which is made to react for 1 
to 10 hours, and is obtained at 50-150 degrees C, a sodium hydroxide. The solid-state or water solutions of an alkali- 
metal hydroxide, such as a potassium hydroxide, are added, it can be made to be able to react at 20-120 degrees C again 
for 1 to 10 hours, the ring closure of the halohydrin ether can be carried out, and the epoxy resin of this invention can 
also be obtained. The 0.001-0.2 mols of the amount of the quarternary ammonium salt used in this case are usually 
0.05-0.1 mols preferably to lEq of hydroxyl groups of phenol mixture. The 0.8-1.5 mols of the amount of the alkali- 
metal hydroxide used are usually 0.9-1 .1 mols preferably to lEq of hydroxyl groups of phenol aralkyl resin. 
[0018] Usually, after rinsing or after these resultants remove scale loss pressing down, superfluous epihalohydrin, a 
superfluous solvent, etc. without rinsing, they can be again dissolved in solvents, such as toluene and methyl isobutyl 
ketone, and can obtain the epoxy resin of this invention with low hydrolysis nature halogen concentration by adding the 
water solution of alkali -metal hydroxides, such as a sodium hydroxide and a potassium hydroxide, and reacting again. 
In this case, the 0.01-0.2 mols of the amount of the alkali-metal hydroxide used are usually 0.05-0.1 mols preferably to 



TEq of hydroxyl groups of phenol aralkyl resin. Reaction temperature is 50-120 degrees C, and reaction time is usually 

0. 5 - 2 hours. 

[0019] Filtration, rinsing, etc. can remove the salt which carried out the byproduction after reaction termination, and the 
epoxy resin of this invention with low hydrolysis nature halogen concentration can be obtained by distilling off 
solvents, such as scale loss pressing down, toluene, and methyl isobutyl ketone, further. 

[0020] In the 13C-NMR spectrum of the epoxy resin of this invention, as for the peak which exists in 35-37 ppm, the 
location which the methylene group on a ring combines means that it is only orthochromatic to 2 and 3-epoxy propoxy 
group. Moreover, the peak which exists in 40-42 ppm means that the location which the methylene group on a ring 
combines is the para position to 2 and 3-epoxy propoxy group. 

[0021] As for the epoxy resin of this invention, in the 13 C-NMR spectrum, it is desirable from the field of solvent 
solubility that the ratio (A/B) of the integral value (A) of the peak which exists in 35-37 ppm, and the integral value (B) 
of the peak which exists in 40-42 ppm is 1 .45 or more, and the softening temperature is 63 degrees C or more. 
[0022] Hereafter, the epoxy resin constituent of this invention is explained. It can be used in the epoxy resin constituent 
of this invention, using together with other independent or epoxy resins. When using together, the rate of occupying in 
all the epoxy resins of the epoxy resin of this invention has 30 desirable % of the weight or more, and especially its 40 
% of the weight or more is desirable. 

[0023] As other epoxy resins in which it is used together with the epoxy resin of this invention, and deals Bisphenol A, 
Bisphenol F, Bisphenol S, a fluorene bisphenol, - biphenol, and terpene diphenol, 4, and 4 '2, 2'-biphenol, 3, 3*, 5, 5'- 
tetramethyl-[l and l'-biphenyl]-4, 4'-diol, Hydroquinone, resorcinol, naphthalene diol, tris-(4-hydroxyphenyl) methane, 

1, 1,2, and 2-tetrakis (4-hydroxyphenyl) ethane and phenols (a phenol ~) An alkylation phenol, a naphthol, an 
alkylation naphthol, dihydroxybenzene, Dihydroxy naphthalene, etc. formaldehyde, an acetaldehyde, A benzaldehyde, 
a p-hydroxy benzaldehyde, ortho hydroxy benzaldehyde, A p-hydroxy acetophenone, an o-hydroxy acetophenone, a 
dicyclopentadiene, A furfural, 4, the 4'-screw (chloro methyl) -1, a T-biphenyl, The 4 and 4*-screw (methoxymethyl) - 
1, - biphenyl, and 1 '1, 4'-screw (chloro methyl) benzene, Polycondensation objects and these denaturation objects with 

1 and 4'-screw (methoxymethyl) benzene etc., Although solids, such as a glycidyl ether ghost guided from halogenation 
bisphenols, such as tetrabromobisphenol A, and alcohols, cycloaliphatic epoxy resin, a glycidyl amine system epoxy 
resin, and a glycidyl ester system epoxy resin, or a liquefied epoxy resin is mentioned It is not limited to these. These 
may be used independently and may use two or more sorts. 

[0024] The epoxy resin constituent of this invention contains a curing agent in the desirable embodiment. As a curing 
agent, an amine system compound, an acid-anhydride system compound, an amide system compound, a phenol system 
compound, etc. are mentioned, for example. As an example of the curing agent which can be used, diamino 
diphenylmethane, diethylenetriamine, Triethylenetetramine, diaminodiphenyl sulfone, isophorone diamine, A 
dicyandiamide, the polyamide resin compounded from the dimer and ethylenediamine of a linolenic acid, Phthalic 
anhydride, trimellitic anhydride, pyromellitic dianhydride, a maleic anhydride, Tetrahydro phthalic anhydride, methyl 
cyclohexene-dicarboxylic anhydride, an anhydrous methyl NAJIKKU acid, Hexahydro phthalic anhydride, methyl 
hexahydro phthalic anhydride, bisphenol A, Bisphenol F, Bisphenol S, a fluorene bisphenol, - biphenol, and terpene 
diphenol, 4, and 4 '2, 2'-biphenol, 3, 3', 5, 5'-tetramethyl-[l and r-biphenyl]-4, 4'-diol, Hydroquinone, resorcinol, 
naphthalene diol, tris-(4-hydroxyphenyl) methane, 1, 1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane and phenols (a 
phenol ~) An alkylation phenol, a naphthol, an alkylation naphthol, dihydroxybenzene, Dihydroxy naphthalene, etc. 
formaldehyde, an acetaldehyde, A benzaldehyde, a p-hydroxy benzaldehyde, ortho hydroxy benzaldehyde, A p-hydroxy 
acetophenone, an o-hydroxy acetophenone, a dicyclopentadiene, A furfural, 4, the 4'-screw (chloro methyl) -1, a 1'- 
biphenyl. The 4 and 4'-screw (methoxymethyl) -1, - biphenyl, and I'l, 4'-screw (chloro methyl) benzene. Although 
halogenation bisphenols, such as polycondensation objects with 1 and 4 -screw (methoxymethyl) benzene etc. and these 
denaturation objects, and tetrabromobisphenol A, an imidazole, a BF3-amine complex, a guanidine derivative, etc. are 
mentioned, it is not limited to these. These may be used independently and may use two or more sorts. 
[0025] In the epoxy resin constituent of this invention, the amount of the curing agent used has desirable 0.5-1. 5Eq to 
lEq of epoxy groups of an epoxy resin, and especially its 0,6-1.2Eq is desirable. When not fulfilling 0.5Eq to lEq of 
epoxy groups, or when exceeding 1 .5Eq, all have a possibility that hardening may become imperfection and good 
hardened material nature may not be obtained. 

[0026] Moreover, in case the above-mentioned curing agent is used, even if it uses a hardening accelerator together, it 
does not interfere. As a hardening accelerator which can be used, for example 2-methylimidazole, 2-ethyl imidazole. 
Imidazole derivatives, such as 2-phenylimidazole and 2-ethyl-4-methylimidazole, 2-(dimethyl aminomethyl) phenol, 
triethylenediamine, Triethanolamine, 1, and the tertiary amine of 8-diazabicyclo (5, 4, 0) undecene-7 grade Organic 
phosphines, such as triphenyl phosphine, diphenylphosphine, and tributyl phosphine Metallic compounds, such as 
octylic acid tin, tetra-phenyl phosphonium tetraphenyl borate, Tetra-permutation phosphonium tetra-permutation 
borate, such as tetra-phenyl phosphonium ethyl triphenyl borate, Tetraphenylboron salts, such as 2-ethyl-4- 
methylimidazole tetraphenyl borate and N-methyl morpholine tetraphenyl borate, etc. are mentioned. As for the amount 



of [ in the case used of using a hardening accelerator ], 0.01 - 15 weight section is used if needed to the epoxy resin 100 
weight section. 

[0027] Furthermore, to the epoxy resin constituent of this invention, various compounding agents, such as an inorganic 
bulking agent, silane coupling material and a release agent, and a pigment, and various thermosetting resin can be 
added if needed. Although the bead which conglobated fine particles, such as a crystal silica, fused silica, an alumina, 
zircon, a calcium silicate, a calcium carbonate, silicon carbide, silicon nitride, boron nitride, a zirconia, a FOSUTE 
light, a steatite, a spinel, a titania, and talc, or these is mentioned as an inorganic bulking agent, it is not limited to 
these. These may be used independently and may use two or more sorts. As for these bulking agents, it is desirable to 
use it at a rate of occupying 50 - 90 % of the weight in an epoxy resin constituent, from fields, such as the thermal 
resistance of the hardened material of an epoxy resin constituent, moisture resistance, and a mechanical property. 
[0028] The epoxy resin constituent of this invention is obtained by mixing each above-mentioned component to 
homogeneity. And the epoxy resin constituent of this invention can be easily used as the hardened material by the 
approach learned conventionally and the same approach. In the epoxy resin of this invention, a curing agent, and a list, 
as occasion demands For example, a hardening accelerator and an inorganic bulking agent. The epoxy resin constituent 
of this invention is obtained from fully mixing a compounding agent and various thermosetting resin until it becomes 
homogeneity using an extruder, a kneader, a roll, etc. if needed. The epoxy resin constituent can be cast by the melting 
casting method or the transfer molding method, the injection casting method, the compression casting method, etc., and 
the hardened material of this invention can be obtained by heating at fiarther 80-200 degrees C in 2 - 10 hours. 
[0029] Moreover, since it excels in solvent solubility and a crystal does not arise, the epoxy resin of this invention can 
be suitably used as adhesives, such as a laminate, by dissolving the epoxy resin constituent of this invention in a 
solvent, and considering as a varnish. In this case, the epoxy resin constituent of this invention Toluene, a xylene, An 
acetone, a methyl ethyl ketone, methyl isobutyl ketone, dimethylformamide, It is made to dissolve in solvents, such as 
ethylene glycol monomethyl ether and a N-methyl-2-pyrrolidone. A glass fiber, carbon fiber, polyester fiber, a 
polyamide fiber, an alumina fiber, Heat press forming of the prepreg which carried out stoving and which was made to 
carry out impregnation to base materials, such as paper, and was obtained is carried out. A hardened material OK 
Gamma-butyrolactone, N-methyl pyrrolidone (NMP), N.N-dimethylformamide (DMF), Amide series solvents, such as 
N,N-dimethylacetamide, N, and N-dimethyl imidazolidinone, Sulfones, such as tetramethylene sulfone, diethylene- 
glycol wood ether, Diethylene-glycol diethylether, propylene glycol, propylene glycol monomethyl ether. Ethers 
solvents, such as propylene-glycol-monomethyl-ether mono-acetate and the propylene glycol monobutyl ether, It can 
dissolve in aromatic solvents, such as ketones, such as a methyl ethyl ketone and methyl isobutyl ketone, toluene, and a 
xylene, and the sheet which carries out the following can be obtained. In the case of a prepreg application, the amount 
which occupies 15-70 % of the weight preferably is usually used for the solvent in this case ten to 70% of the weight 
in the epoxy resin constituent of this invention, and the mixture of this solvent. Moreover, in the case of a sheet 
application, the solid content concentration in the obtained varnish usually uses the solvent of the amount which 
becomes 20 - 70 % of the weight preferably ten to 80% of the weight. 

[0030] Although a varnish is used drying after spreading so that the thickness after drying on a base material may turn 
into predetermined thickness , for example , 5-100 micrometers , in itself by the various coating approaches , such as 
the well-known gravure coat method , screen-stencil , the metal mask method , and a spin coat method , when using it 
by making the above-mentioned varnish into the shape of a sheet , it is suitably chosen by the thickness of the class of 
base material , a configuration , magnitude , and a paint film which coating method is used . As a base material, it is 
metallic foils, such as a film made, for example from various macromolecules, such as a polyamide, polyamidoimide, 
polyarylate, polyethylene terephthalate, polybutylene terephthalate, a polyether ether ketone, polyether imide, a 
polyether ketone, the poly ketone, polyethylene, and polypropylene, and/or the copolymer of those, or copper foil, and 
they are a polyimide film and copper foil especially preferably. When using an exfoliation film, it is used as a bonding 
sheet. It is used as charges of a binder in the case of having made the release agent with a bonding sheet different from 
what applied the adhesives layer (varnish) to one side of a mold releasing film rival, and making a flexible printed 
circuit plate and a flexible printed circuit plate rival etc. In this way, a sheet-like hardened material can be obtained by 
heating the obtained sheet. 
[0031] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
these examples. In a synthetic example, an example, and the example of a comparison, the section means the weight 
section. In addition, weight per epoxy equivalent, softening temperature, and melt viscosity were measured on 
condition that the following. 

- Weight-per-epoxy-equivalent JIS Measuring by the approach according to K-7236, a unit is g/eq. 

- Softening temperature JIS It measured by the approach according to K-7234. 

- The melt viscosity measurement appliance in the cone plate method in 150 degrees C of melt viscosity : cone plate 
(ICI) elevated-temperature viscometer (product made from RESEACH EQUIPMENT(LONDON) LTD.) 



Cone No.: Three (measuring range 0 - 2.00 Pa-s) 

The amount of samples: 0. 15**0. Olg [0032] The phenol 382 section, 4, the 4'-screw (methoxymethyl) -1, the 1'- 
biphenyl 485 section, and the Para toluenesulfonic acid monohydrate 8 section are taught to the 4 opening flask 
equipped with synthetic example 1 agitator, the thermometer, and the capacitor, and it was made to react for 4 hours, 
keeping reaction temperature at 125 degrees C. In the meantime, the methanol to generate was distilled off out of the 
system of reaction. After reaction termination, the methyl-isobutyl-ketone (MIBK) 1500 section was added, and rinsing 
was repeated. Subsequently, the phenol aralkyl resin (PI) 615 section was obtained by distilling scale loss pressing 
down, an unreacted phenol, and MEBK out of an oil reservoir. The softening temperature of the obtained phenol aralkyl 
resin (PI) was [ 0.91 Pa-s and the hydroxy! equivalent of 92 degrees C and melt viscosity ] 223 g/eq. 
[0033] In the example 1 of synthetic example 2 composition, except having changed the phenol 382 section into the 
430 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P2) 726 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P2) was [ 0.47 Pa-s and the 
hydroxyl equivalent of 85 degrees C and melt viscosity ] 220 g/eq. 

[0034] In the example 1 of synthetic example 3 composition, except having changed the phenol 382 section into the 
478 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P3) 620 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P3) was [ 0.35 Pa-s and the 
hydroxyl equivalent of 82 degrees C and melt viscosity ] 215 g/eq. 

[0035] In the example 1 of synthetic example 4 composition, except having changed the phenol 382 section into the 
506 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P4) 632 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P4) was [ 0.25 Pa-s and the 
hydroxyl equivalent of 79 degrees C and melt viscosity ] 212 g/eq. 

[0036] In the example 1 of synthetic example 5 composition, except having changed the phenol 382 section into the 
573 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P5) 61 1 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P5) was [ 0.15 Pa-s and the 
hydroxyl equivalent of 74 degrees C and melt viscosity ] 21 1 g/eq. 

[0037] In the example 1 of synthetic example 6 composition, except having changed the phenol 382 section into the 
61 1 sections, the same actuation as the synthetic example 1 was performed, and the phenol aralkyl resin (P6) 615 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P6) was [ 0.12 Pa-s and the 
hydroxyl equivalent of 71 degrees C and melt viscosity ] 207 g/eq. 

[0038] The phenol 955 section was taught to the 4 opening flask equipped with synthetic example 7 agitator, the 
thermometer, and the capacitor, 4, the 4'-screw (chloro methyl) -1, the I'-biphenyl 1256 section, and the Para 
toluenesulfonic acid monohydrate 10 section were added, stirring at 50 degrees C, it performed at 70 degrees C and 50 
degrees C performed the reaction at 80 degrees C for 2 hours for 1 hour for 1.5 hours. After reaction termination, the 
MIBK2500 section was added and rinsing was repeated. Subsequently, the phenol aralkyl resin (P7) 1457 section was 
obtained by distilling scale loss pressing down, an unreacted phenol, and MIBK out of an oil reservoir. The softening 
temperature of the obtained phenol aralkyl resin (P7) was [ 0.40 Pa-s and the hydroxyl equivalent of 82 degrees C and 
melt viscosity ] 221 g/eq. 

[0039] In the example 7 of synthetic example 8 composition, except having changed the phenol 955 section into the 
1481 sections, the same actuation as the synthetic example 7 was performed, and the phenol aralkyl resin (P8) 1729 
section was obtained. The softening temperature of the obtained phenol aralkyl resin (P8) was [ 0.12 Pa-s and the 
hydroxyl equivalent of 71 degrees C and melt viscosity ] 207 g/eq. 

[0040] The epichlorohydrin 925 section and the dimethyl sulfoxide 185 section are added to the resin (PI) 446 section 

obtained in the example 1 of example 1 composition, and it heats at 45 degrees C after the dissolution, and it added 
over 90 minutes and the flake-like sodium-hydroxide (99% of purity) 82 section was made to react at 70 degrees C by 
45 more degrees C after that for 0.5 hours for 2 hours. Subsequently, after repeating rinsing and returning to neutrality, 
scale loss pressing down and superfluous epichlorohydrin were distilled out of the oil reservoir, and MIBK of the 1 15 
sections was added to the residue and it dissolved in it. After having heated this MIBK solution at 70 degrees C 
furthermore, adding 30% of the weight of the sodium-hydroxide water-solution 27 section and making it react for 1 
hour, rinsing was repeated and it considered as neutrality. Subsequently, the epoxy resin (El) 475 section of this 
invention was obtained by distilling scale loss pressing down and MIBK out of an oil reservoir. 13 C-NMR spectrum 
(CDCL3,300MHz) of the obtained epoxy resin (El) is shown in drawing 1 . 

[0041] In example 2 example 1, except having changed the resin (PI) 446 section obtained in the synthetic example 1 
into the resin (P2) 439 section obtained in the synthetic example 2, the same actuation as an example 1 was performed, 
and the epoxy resin (E2) 474 section of this invention was obtained. 

[0042] In example 3 example 1, except having changed the resin (PI) 446 section obtained in the synthetic example 1 
into the resin (P3) 430 section obtained in the synthetic example 3, the same actuation as an example 1 was performed, 
and the epoxy resin (E3) 502 section of this invention was obtained. 



[0'043] In example 4 example 1, except having changed the resin (PI) 446 section obtained in the synthetic example 1 
into the resin (P4) 424 section obtained in the synthetic example 4, the same actuation as an example 1 was performed, 
and the epoxy resin (E4) 493 section of this invention was obtained. 

[0044] In example of comparison 1 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P5) 425 section obtained in the synthetic example 5, the same actuation as an 

example 1 was performed, and the epoxy resin (E5) 492 section for a comparison was obtained. 

[0045] In example of comparison 2 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P6) 414 section obtained in the synthetic example 6, the same actuation as an 

example 1 was performed, and the epoxy resin (E6) 500 section for a comparison was obtained. 

[0046] In example of comparison 3 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P7) 442 section obtained in the synthetic example 7, the same actuation as an 

example 1 was performed, and the epoxy resin (E7) 504 section for a comparison was obtained. 

[0047] In example of comparison 4 example 1, except having changed the resin (PI) 446 section obtained in the 

synthetic example 1 into the resin (P8) 414 section obtained in the synthetic example 8, the same actuation as an 

example 1 was performed, and the epoxy resin (E8) 500 section for a comparison was obtained. 

[0048] The physical properties of the epoxy resin of this invention obtained in the above example and example of a 

comparison and the epoxy resin for a comparison are shown in a table 1 and a table 2. 

[0049] 

table 1 An example 1 An example 2 An example 3 Example 4 weight per epoxy equivalent (g/eq) 289 291 286 278 
softening temperatures (degree C) 79 73 68 65 melt viscosity (Pa-s) 0.79 0.45 0.27 0.22 A/B 1.83 1.76 1.631.50 [0050] 
table 2 The example 1 of a comparison The example 2 of a comparison The example 3 of a comparison Example of 
comparison 4 weight per epoxy equivalent (g/eq) 278 278 295 278 softening temperatures (degree C) 61 58 71 58 melt 
viscosity (Pa-s) 0.14 0.10 0.37 0.1 1 A/B 1.54 1.33 1.210.95 [0051] About epoxy resin (E5) - (E8) obtained in the epoxy 
resin (El) obtained in the one to example of trial 8 examples 1-4 - (E4) the examples 1-4 of a comparison, it was made 
to dissolve in a methyl ethyl ketone as a solvent so that resin concentration may become 70% of the weight, and was 
kept in the 5-degree C environment. A test result is shown in a table 3 (it is this order from the left per [ which was 
obtained in the examples 1-4 ] resin), and a table 4 (it is this order from the left per [ which was obtained in the 
examples 1-4 of a comparison ] resin). In addition, a criterion is shown below. 

0 : after the dissolution, even if one week or more passes, it is a crystal deposit [0052] after crystal-deposit-less 
xidissolution and within one week. 

table 3 [ ] example 1 of a trial Example 2 of a trial Example 3 of a trial Example of trial 4 epoxy resin El E2 E3 E4 test 
resultOOOO [0053] 

table 4 [ ] example 6 of a trial Example 7 of a trial Example 8 of a trial Example of trial 9 epoxy resin E5 E6 E7 E8 test 
result X X X X [0054] Moreover, what was graph-ized about the epoxy resin (E5) - (E6) A/B, and softening temperature 
which were obtained in epoxy resin (El) - (E4) and the examples 1-4 of a comparison which were acquired in the 
examples 1-4 is shown in drawing 2 . The above-mentioned example of a trial and the above-mentioned example of a 
comparative study As for the epoxy resin of this invention which has A/B and softening temperature in the specific 
range, good solvent solubility is shown compared with the epoxy resin which exists out of range. 
[0055] It blended at the epoxy resin (E2) obtained in the example 6 example 2, and a weight rate which it is shown in 
2-ethyl-4-methylimidazole (2E4MZ) as phenol novolak resin (PN-80: the Nippon Kayaku Co., Ltd. make, hydroxyl 
equivalent 105 g/eq, 86 degrees C of softening temperatures), and a hardening accelerator, and shows a methyl ethyl 
ketone (MEK) and methyl cellosolve (MCS) in the column of (combination) of a table 5 as a diluent as a curing agent, 
and the varnish was prepared. After carrying out impregnation to glass fabrics (WEA18W105F115N: NittoBoseki Co., 
Ltd. make) using this varnish, the prepreg which was made to dry for 7 minutes and carried out semi-hardening with 
the 120-degree C warm air dryer was obtained. The eight above-mentioned prepregs and copper foil (the product made 
from Japanese ore GURUDO, a JTC foil, 35 micrometers) were piled up, heating pressing was performed at 40 
kgf/cm2 and the temperature of 170 degrees C for 60 minutes, and the glass-fabrics laminate was created. About the 
created laminate, the property was measured by the following items and approaches. A measurement result is shown in 
a table 5. 

- Glass-transition-temperature thermomechanometry equipment (TMA) : vacuum science and engineering TM-7000 

programming rate: 2 degrees C / min 

- copper foil peel strength tension test machine: ~ Oriental Baldwin Tensilon RTM-500 **** mode: ~ 180-degree 
exfoliation crosshead speed: - 200 mm/mi n 

measurement temperature: ~ 30 degree C and water absorption test piece: - the weight augend (% of the weight) after 
boiling in warm water of 5cmx5cmlOO degree C for 24 hours 

- Dielectric constant JIS It is based on 6481 and is measurement [0056]. as example of comparison 6 epoxy resin - a 
bromination bisphenol A mold epoxy resin (EPO MEKKU R-232:Mitsui Chemicals, Inc. make ~) as 483g of weight 



pfer epoxy equivalent, eq, and a curing agent - phenol novolak resin (PN-80:Nippon Kayaku Co., Ltd. make -) It 
blended at a weight rate which it is shown in 2-ethyl-4-methylimidazole (2E4MZ) as hydroxyl equivalent 105 g/eq, 86 
degrees C of softening temperatures, and a hardening accelerator, and shows a methyl ethyl ketone (MEK) and methyl 
cellosolve (MCS) in the column of (combination) of a table 5 as a diluent, and the varnish was prepared. Next actuation 
was performed like the example 6. A measurement result is shown in a table 5. 
[0057] 

table 5 [ ] example 6 Example 6 of a comparison (combination) 

E2 100 R.232 100 PN-80 36 22 2E4MZ 0.3 0.3 MEK 82 73 MCS 9 8 (hardened material nature) 

Glass transition temperature (degree C) 140 125 Copper foil peel strength (kN/m) 2.8 1.9 Water absorption (%) 0.6 0.5 

Dielectric constant 4,6 4.8 [0058] From a table 5, compared with the bisphenol A mold epoxy resin generally used 

conventionally, the hardened material of this invention is excellent in thermal resistance, adhesion, and a water 

resisting property, and has a low dielectric. 

[0059] 

[Effect of the Invention] The epoxy resin constituent containing the epoxy resin of this invention has the thermal 
resistance which was excellent in the hardened material, adhesion, moisture resistance, and a low dielectric. Therefore, 
it is very useful when using it for various composite material including the electrical and electric equipment, the 
insulating material for electronic parts and laminates (printed wired board etc.), or CFRP, adhesives, a coating, etc. 



[Translation done] 



